Sixty-three tannins and related polyphenols were intraperitoneally injected into mice at 4 d before intraperitoneal sarcoma-180 cell inoculation, and their antitumor activities were evaluated. The condensed tannins and related compounds all showed negligible activity. As regards the hydrolyzable tannins, active compounds were found among ellagitannins. In particular, dimeric ellagitannins such as oenothein B, rugosin E, rugosin D, gemin A and coriariin A showed significantly higher antitumor activity than agrimoniin, which we previously reported as an antitumor tannin. Coriariin A, which has four galloyl groups instead of two hexahydroxydiphenoyl groups of agrimoniin, showed the strongest activity. It seems to be essential for marked antitumor activity that ellagitannins should possess a dimeric structure with several galloyl groups on the glucose core.
Sixty-three tannins and related polyphenols were intraperitoneally injected into mice at 4 d before intraperitoneal sarcoma-180 cell inoculation, and their antitumor activities were evaluated. The condensed tannins and related compounds all showed negligible activity. As regards the hydrolyzable tannins, active compounds were found among ellagitannins. In particular, dimeric ellagitannins such as oenothein B, rugosin E, rugosin D, gemin A and coriariin A showed significantly higher antitumor activity than agrimoniin, which we previously reported as an antitumor tannin. Coriariin A, which has four galloyl groups instead of two hexahydroxydiphenoyl groups of agrimoniin, showed the strongest activity. It seems to be essential for marked antitumor activity that ellagitannins should possess a dimeric structure with several galloyl groups on the glucose core. A number of medicinal plants have been traditionally used for treatment of various ailments, and it has been suggested that tannins may be the active principles of many of them. Since it has recently become possible to isolate pure tannins from plants, we can now examine the characters and activities of each tannin. As regards biological activities of tannins, inhibition of lipid peroxidation,1) decrease of mutagenicity of several mutagens,2) antiviral activity,3) decrease of blood urea-nitrogen content,4) inhibition of plasmin activity,5) various effects on lipolysis in fat cells,6) and several others have been presented. However, there are very few reports on the antitumor activity of tannins, and on the correlation of their structures with the antitumor activities. Recently, we have reported that the methanol extract from roots of Agrimonia pilosa LEDEB. showed some host-mediated antitumor activities,7) and we showed that the main antitumor constituent in the plant is agrimoniin,8) which is also contained in Agrimonia pilosa japonica and Potentilla kleiniana.9)
The present paper deals with the antitumor activities of various types of tannins, and discusses the relationship between structure and antitumor activity.
Experimental

Materials
Sixty-three tannins and related polyphenols were isolated from plants according to the cited methods (indicated in the right-hand column of Table I ). OK-432, a streptococcal preparation, was obtained from Chugai Pharmaceutical Co. and used as a positive control.12) Materials were dissolved in sterilized physiological saline before use. The results on the in vivo antitumor activity of sixty-three tannins and related compounds are shown in Table I . The data for OK-432 as a positive control12) were obtained under similar experimental conditions. We have reported that agrimoniin (55) is an antitumor tannin.8) In this study, 55 gave sarcoma-180-bearing mice 75.3% and 108.8% ILS at 5 and 10 mg/kg, respectively. Thus, a value of %ILS > 70 was chosen as the minimum requirement for a compound to be considered as active. All the condensed tannins and the related polyphenols (1-7) were practically inactive. As regards the hydrolyzable tannins, caffeic Agrimonia pilosa LEDEB. and agrimoniin showed cytocidal activity in vitro , but the activity was significantly decreased by the addition of calf serum to the culture; further , they increased macrophage-like cells with cytostatic activity and lymphocytes with growing ability in vivo: 7, 8) Tannins in this study were injected into the mice at 4 d before the tumor cell inoculation . Consequently, it is difficult to consider that the tannins acted directly on the tumor cells . It appears that a suitable molecular mass with a high level of galloylation may be essential for the antitumor activity of ellagitannins, and the stereochemical composition of free phenolic hydroxyl groups may also be an important factor. It is likely that these tannins show antitumor activity through potentiation of the immunity of host animals. 
